Abstract. It is shown that in a pineal gland serotonin-melatonin synthesis process from tryptophan is classified as oscillatory process. This process can be described in terms of pattern that allows building seasonal and annual schedules of melatonin doses changes in blood.
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A wide range of private methodologies is based on assessing the physical or psychological health parameters. By assessing the physical and psychological health altogether, we attempted to determine the necessary and sufficient conditions to protect the life and health of people and social groups. Our methodology is based on the fact that the biological processes in a human body heavily depend on the hormonal range formed by the epiphysis. Epiphysis hormones influence the bioelectrical activity of the brain and the neurophysic activity and thus cause a soporific, analgesic, sedative and hallucinatory effect. The level of hormones defines a person's predisposition to illnesses and particularly influences the cardiovascular and digestive system diseases.
Health risks can be assessed based on the state of the hormonal system (serotoninmelatonin) which is affected by cyclic exposure to manageable and unmanageable external factors ( Figure 1 ). Disharmonization of those processes is a development basis for diseases and higher health risks in people and social groups. Today many studies are focused on the biorhythms related to the impact of light and light pollution at night on the epiphysis activity, i.e. inhibition and emission of melatonin into the circulatory system at the change of day and night [7] . Some studies indicate that the synthesis of melatonin in the epiphysis is significantly affected by the spectrum of artificial lights [1] . At the same time, the synthesis of melatonin from serotonin requires tryptophan which is not synthesized in a human body and is administered only with food products. With this in mind, the researchers Taking into account the fact that the researchers have laid down an external addition law for the melatonin synthesis system which states that the quantity of synthesized melatonin is always smaller than the quantity of used tryptophan. The major portion of melatonin is synthesized in the pineal gland but a small amount is produces in other centers including the stomach, ovaries and retina. In other words, a human body has a melatonin concentration
Health Risk Analysis Scientific and methodological approaches to risk analysis gradient in various synthesis centers which are coordinated amongst each other.
Melatonin production curve reflects its personal nature and is calculated using the following formula:
Here the day (D d ) and night (D n ) dose ratio is very important; the higher K м , the lower the melatonin concentration gradient. The range of the night dose os synthesized melatonin depends on the person's age and season of the year.
With older age, the difference between the day and night doses becomes insignificant meaning that K м goes up resulting in a higher disease risk. The reason for that is the fact that the concentration gradient is the main mechanism that moves substances, protein, and hormones in the biological systems and coordinates their interaction.
To estimate long-term disease risks, we suggest using the melatonin pattern the arameters of which should be specified with the account for the duration of the estimation period and the consistent patterns indicated above. The melatonin pattern in a person is surprisingly stabel from night to night though the patterns of different people of the same gender and age are so different in detail that there is reason to believe that each person has an individual pattern typical of only that person.
The forecasting technique is based on the phase pattern of the oscillation process technique which was used by the Institute of Earth magnetism, ionosphere and radiowaves specialists during their project "The Biotropical Impact of the Cosmic Weather: New Research Developments". The purpose of the project was to study the global agents of the impact of the environmental factors on functionally healthy people and the creation of a dynamic model of the heart adjustment and synchronization modes.
In contrast to this method, we used the phase space with the switch line for the phase trajectory of the process of melatonin synthesis, the position of which is determined by the hour and date of birth of the person, and also took into account the fact that the heart and other organ performance largely depends on the process of melatonin synthesis. In this model, the switch line that switches the phase trajectory may be supplemented in accordance with the time interval of the appearance of a new factor, which affects (negatively or positively) the synthesis of melatonin. Fig. 2 shows the phase portrait (in polar coordinates) for the daily pattern of melatonin, which can be combined in the annual and decadal melanopsin patterns. Taking into account that a person's life is made of stages (before birth, point of birth, 1-10 years old, etc.), Fig.3 shows 2 phase trajectories of the melatonin synthesis from the date of birth till the age of ten, from the age of ten and so on.
Such models measures a person's age by the number of rotations in the phase portrait, and the accuracy is achieved by the fact that one rotation equals one day (24 hours). The person's age in hours equals the product of the number of rotations multiplied by 24 hours; the resulting product is added to the hours of the corresponding point of the forecast in the daily phase portrait of the melanopsin pattern. In utero, an embryo has the same daily melatonin pattern as the mother. At the point of birth and during the feeding (one-two years), the parameters of the mother's daily pattern remain mostly them; consequently, the child starts forming their own initial daily melatonin pattern, and the process of melatonin synthesis represents a counter-spiral until the age of 10 when the maximum night melatonin dose is reached. After that, the melatonin spiral starts rotating following the previously revealed rules (the current night melatonin dose is always bigger or equal to the subsequent night does). The The synthesis of melatonin in the pineal gland takes place in the pineal cells that are functionally connected with the optic nerve that translates the signal from the ganglion cells of the retina (Fig. 4) . Here, serotonin-melatonin is synthesized from tryptophan and then goes into the circulatory system.
The melatonin synthesis graph shows that there is a simple neural connection between a ganglion cell (has one signal output) and a pineal cell (has one signal input); its structure is shown in Fig. 5 and V 2 ) with a concentration K 1 and K 2 , and with a phase-frequency (ψ 1 -ψ 2 ; f -frequency of the oscillator generation) shift, can be estimated via the concentration gradient (grad K 12 ) using the following formula:
where F -interaction force between the oscillators; γ -gravitation quotient; сos (ψ 1 -ψ 2 ) -force action sign depending on the length of the waves and their phases (ψ 1 and ψ 2 ), condition for either approximation or repulsion of the bodies:
-cos(ψ 1 -ψ 2 ) = 1 -approximation between the bodies; -cos(ψ 1 -ψ 2 ) = 0 -no approximation or repulsion, distance between the bodies does not Here's an important question: how does calcination of the pineal gland impact the production of serotonin and melatonin?
The research paper [6] presents the results of a study aimed at establishing the relations between the secretion of melatonin and the size of a non-calcinated pineal gland. Some authors suggest that the increase in calcination of the pineal gland leads to the decrease in the number of functional pineal cells which results in decreased serotonin and melatonin secretion [6] .
Three-dimensional tomographic analysis revealed that the calculus for the first time appears in a single local point of the epiphysis, and then extends to neighboring areas. This process is typical of people without psychological disorders. In schizophrenia and
Alzheimer's disease, X-ray microtomography and three-dimensional analysis have revealed several areas of developing calculus, indicating a possibility of dissolution of hydroxyapatite composite and fluorite as well as dynamic changes in the structural organization of concretions ("brain sand").
In the course of the studies [6, 8, 10] , it was found that in schizophrenia epiphysis was reduced compared with the normal amount of "brain sand". In parallel, there has been thickening of the trabeculae, combined with additional vascularization. In the cytoplasm of pineal cells, a new type of stones has appeared -irregular hollow spheres sized 0.1-1.5 microns.
Perhaps they contain fluorite and testified about the specific metabolism of pinealocytes. It was found that the composition of calcium concretions in the pineal gland as normal and schizophrenia has been inconsistent. While maintaining the organic stroma hydroxyapatite composite can be dissolved from the center of the stone. The observed decrease in the number of "brain sand" in schizophrenia may be due to rapid resorption of hydroxyapatite in the areas of primary mineralization of the pineal gland or with the appearance of specific cytoplasmic round fluorite structures, which do not normally encountered [2, 3, 5] . Also described the symptoms of autism with malfunction of the pineal gland [13] , the correlation between the characteristics of its functioning and diseases of the nervous system of humans, as well as data on the impact of
Health Risk Analysis Scientific and methodological approaches to risk analysis this cancer on the heart. The cytoplasm of pineal cells has a new type of calculus -irregular shallow spheres sized 0.1-1.5 µm. It is possible that they contain fluorite and indicate a specific metabolism of pinealocytes. It was found that the composition of epiphysis calculus in the pineal gland both in the normal condition and schizophrenia is inconsistent. While maintaining the organic stroma hydroxyapatite composite can be dissolved starting from the center of the calculus. The observed decrease in the number of "brain sand" in schizophrenia may be due to rapid resorption of hydroxyapatite in the areas of primary mineralization of the pineal gland or the appearance of specific cytoplasmic round fluorite structures, which are not normally encountered [2, 3, 5] . Also described are the symptoms of autism as a result of malfunction of the pineal gland [13] , the correlation between the characteristics of its functioning and diseases of the nervous system of humans, as well as data on the impact of this gland on the heart. The study [5, 9] proposes the use of an arrangement of crystals in the matrix, and the dynamics of their redistribution as a diagnostic feature to assess the risks of psychiatric disorders.
It also says that in the pineal gland, fluorites СаF 2 may be present. Until 1990, there were no studies on the effect of fluoride on the pineal gland. Doctor Jennifer Luke from the University of Surrey in England was one of the pioneers of these studies. She proved that the pineal gland first falls under the blow of fluorine. These crystals are formed at a higher flow of fluorine and the amount is directly proportional to its concentration [11] .
Fluoride can be ingested with food, water and personal hygiene items (toothpaste).
Studies have shown that the fluorine content in the pineal gland exceeds its concentration in human bones and teeth.
The shapes of crystals that are on the grid in the pineal gland are shown in Fig 6. . The general model for one crystal is shown in Fig. 7 . It was shown that in microscopic СаСО 3 of the pineal tissue there is second harmonic generation (SHG), and they can also generate piezoelectricity, offering a unique electromechanical mechanism of a biological sensor. Piezoelectricity is a charge which accumulates in certain solid materials in response to applied mechanical stress. The term "piezoelectricity" means electricity resulting from pressure. This will significantly reduce the risks of disease, and the application of the methodology of forecasting the concentration of melatonin on the basis of the phase portraits of the melatonin pattern will help estimate long-term risks of controlled destabilizing factors human health.
Conclusions:
1. In the daylight extended by artificial lighting, the amounts of serotonin and melatonin in the hormonal spectrum of the pineal gland are redistributing. By changing the spectrum of light and artificial lighting mode, you can pretty much control the synthesis of melatonin in the human hormonal spectrum. 6 It is necessary to extend the study of this problem in the framework of the state program in respect to the problems of occupational hygiene, communal hygiene, food hygiene, hygiene of children and adolescents, general and occupational diseases.
